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NEWARK, DE 19711

ATTENTION! MR. DAVID CLARK

RE; TYPOUTS CORNER LANDFILL
INTERIM REPORT No. 6
GROUNDWATER AND SURFACE WATER MONITORING

GENTLEMEN!

IN ACCORDANCE WITH THE MONITORING PROGRAM, ESTABLISHED FOR THE TYBOUTS CORNER
LANDFILL, WE MEASURED GROUNDWATER LEVELS ON MARCH 15 , 1976. A TABULAR SUM-
MARY OF THESE DATA IS ENCLOSED, IN ADDITION TO WATER LEVEL MEASUREMENTS, WATER
QUALITY SAMPLES WERE OBTAINED FROM TEN (|0) KEY MONITORS FOR THE PURPOSE OF MORE
DIRECTLY ASSESSING THE IMPACT OF THE LANDFILL ON THE AREA GROUNDWATER QUALITY.
THIS SAMPLING WAS CONDUCTED IN ACCORDANCE WITH THE SEMI-ANNUAL MOHITORINS PRO-
GRAM, ESTABLISHED IN OUR PROPOSAL OF AUQUST 19, |97S. As AUTHORIZED IN YOUR LET-
TER OF MARCH 2, 1976, THREE (3) WATER QUALITY SAMPLES WERE ALSO OBTAINED FROM
PIGEON RUN CREEK FOR THE PURPOSE OF ALLOWING BETTER EVALUATION OF THE IMPACT OF
THE LANDFILL UPON THIS SURFACE WATER COURSE. THE QUALITY DATA FROM BOTH SAMPLING
PROGRAMS ARE PRESENTED ON TABULAR SUMMARIES, ENCLOSED' UNDER COVER OF THIS LETTER,

IN GENERAL, THESE DATA INDICATE THE FOLLOWING;

l. WATER LEVELS ARE STILL RISING, ALBEIT AT A POSSIBLE REDUCED RATE, WITHIN
THE TRASH FILL AREA. THIS ONGOING RISE INDICATES THAT THE LEACHATE VOLUME
AND SOURCE AREA ARE EXPANDING, MEASURES SHOULD BE INSTITUTED TO REVERSE
THIS TREND, WITH THE LEAST EXPENSIVE MEASURE BEING TO ATTEMPT A REDUCTION
IN THE ON-SITE INFILTRATION OF PRECIPITATION THROUGH A SURFACE GRADING AND
REVEGETATION PLAN, SUCH AS THE PROGRAM OUTLINED IN OUR ENGINEERING REPORT
OF MARCH, 1975,
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COMM, No.: 1333-47-2 -2- APRIL 15, 1976
MR. DAVID CuAfw

2, GROUNDWATER QUALITY WITHIN THE FILL AREA is GROSSLY CONTAMINATED, BUT
LITTLE CHANCE IN CONCENTRATION LEVELS HAS BEEN OBSERVED'OVER THE PAST
TWO !Z) YEARS OF RECORD.

3. ALTHOUGH THE GROUNDWATER, OUTSIDE OF LIMITS OF THE TRASH MASS, SHOWS
SOME DEGRADATION, THE GROSS LEVELS Of THE CONTAMINANTS HAVE NOT BEEN
OBSERVED, AND A RATIO OF COD AND TKN TO THE MORE MOBILE POLLUTANTS,
SUCH AS THE CHLORIDE AND NITRATE ft NITRITE CATIONS, INDICATES THAT AT-
TENUATION IN THE SOIL IS ONGOING,

A, PIGEON RUN CREEK WATER is SOMEWHAT CONTAMINATED, THE DATA INDICATE
ONLY MINIMAL FURTHER DEGRADATION IN THE REACH WHICH ABUTS THE LANDFILL
SITE, THE DATA ALSO INDICATE LITTLE ALTERATION IN WATER QUALITY OVER
THE TWO (2) YEAR PERIOD OF MONITOR RECORD, BASED ON THE QUALITY INFOR-
MATION, FORWARDED WITH YOUR MARCH 1, 1976 MEMORANDUM, THE CREEK WA-
TERS WOULD APPEAR TO BE ONLY SLIGHTLY MORE DEGRADED THAN IN 1968 AND
1969; WHEN THE LANDFILLING OPERATION, WAS IN THE INITIAL STAGES.

THESE POINTS ARE DISCUSSED IN MORE DETAIL IN THE FOLLOWING PARAGRAPHS,

COMPARISON OF THE GROUNDWATER LEVEL MEASUREMENTS WITH SIMILAR DATA FROM JANU-
ARY 21 , 1976 INDICATES A CONTINUATION OF THE GENERAL TREND TOWARDS INCREASING
GROUNDWATER ELEVATION; WITH TWENTY-ONE (21) MONITORS SHOWING A RISE, WHICH AV-
ERAGED APPROXIMATELY 0.3 FEET. COMPARISpN OF THE MARCH 15, 1976 DATA WITH SIMI-
LAR DATA FROM MARCH 5, 1975, ALSO INDICATES A CONTINUATION OF THE GENERAL, YEAR
LONG, WATER LEVEL RISE NOTED IN THE LAST R.EPORT, As SHOWN ON THE FOLLOWING TABLE,
CONSIDERABLE VARIATION IN THE YEARLY COMPARISON WAS OBSERVED, WITH INCREASES RANG-
ING TO AS GREAT AS 1,B FEET (MP-SG) AND DECREASES UP TO 0,7 FEET (MP-B). AGAIN,
THE LARGEST INCREASES WERE OBSERVED IN THE EASTERN THIRD (1/3) (AVERAGE 1,4 FEET)
AND THE CENTRAL THIRD (1/3) (AVERAGE 0.5 FEET) OF THE FILL AREA, A PORTION OF THIS
BUILDUP CAN BE ATTRIBUTED TO THE ABOVE AVERAGE PRECIPITATION OVER THE LAST TWELVE
(12) MONTHS (48.34 INCHES FROM MARCH, 1975 THROUGH FEBRUARY, 1976 AT THE WlLMING-
TON AIRPORT) , BUT IT SHOULD BE NOTED THAT THE RISE OUTSIDE THE FILL MASS WAS SIGNI-
FICANTLY LESS (0. t TO 0.2 FEET IN Till AREA WEST OF PIGEON RUN CREEK). THIS MARKED
BUILDUP IN THE FILL AREA INDICATES THAT THE VOLUME OF SATURATED TRASH AND, AS A RE-
SULT, THE LEACHATE VOLUME AND SOURCE AREA HAVE BEEN GREATLY INCREASED OVER THE PAST
YEAR.
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COMM. NO.! 1233-47-2 -3- APRIL 15, 197,6
MR. DAVID CLARK

MEASURED PIFFERENCES
WATER LEVEL ELEVATION

(MARCH S, 1975 TO MARCH 15, 1976)

MONITOR* ELEVATION MONITOR* EmvATioN, MONITOR* J£LEUATION

P-1 +1.5 FT. MP-6 -0.1 FT. MP-ie +0.9 FT.
P-3 +0.1 IT. MP-7 -0,2 FT. MP-18A +0.6 FT,
P-5 -0.1 FT. MP-B -0,7 FT. MP-19 -O.I FT.
P-6 +1.7 FT. MP-20 +0.2 FT.

MP-10 +0,3 FT. MP-Z1 -0.2 FT,
MP-1 + 1.7 FT. MP-11 +0,3 FT. MP-23 +0.3 FT.
MP-2 +0,9 IT. MP-12 -0.9 FT. MP-24 +0,2 FT,
MP-3 +0.9 FT, MP-13 +1.1 FT.
MP-3A +O.B FT. MP-M +Q.6FT. MP-27 +0.6 FT,
MP-4 +1.0 FT. MP-28 -0.3 FT.
MP-5F +0.5 FT. MP-16 +0.3 FT. MP-29 +0.4 FT.
MP-5G +1.8FT. MP-17 -0.1 FT. MP-30 -0.2 FT.

* FOR MONITOR LOCATION SEE "LOCATION PLAN" CONTAINED IN THE
PHASE II REPORT DATED NOVEMBER 13, 1974,

AS REFERENCED PREVIOUSLY, WATER QUALITY PATA SUMMARIES FOR THE KEY MONITORS ARE
ENCLOSED. IT SHOULD BE NOTED THAT MONITOR 5G COULD NOT BE SAMPLED, DUE TO DIS-
TORTIONS OF THE MONITOR PIPE, AND AS INDICATED IN INTERIM REPORT No. 2, MONITOR 5F
WAS SAMPLED IN ORDER TO MORE 8UANTITATIVELY EVAL.UATE THE EFFECTS OF THE LANDFILL
UPON THE CONFINED PORTION OF THE UNDERLYING SANO STRATUM, SITUATED NEAR THE TOP OF
THE POTOMAC. A REVIEW'OF THE DATA RECORDS FOR THE VARIOUS MONITORS INDICATES THE
POSSIBILITY OF SOME TIME RELATED TRENDS IN THE TEST PARAMETERS; HOWEVER, MOST OF
THE CHANGES IN PARAMETER CONCENTRATIONS APPEAR TO BE RELATED MORE TO RANDOM VARI-
ANCE. AT BEST, THESE TRENDS CAN ONLY BE CHARACTERIZED AS SLIGHT, AND A MORE REALIS-
TIC SUMMARY OF THE DATA IS THAT ESSENTIALLY NO CHANCE HAS OCCURRED IN THE CONCENTRA-
TION LEVELS OVER THE PAST YEAR OF RECORD,
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COMM. No.! 1233-47-2 -4- ApniLl5,1976
N MR. DAVID CLARK

AS AUTHORIZED IN YOUR LETTER OF MARCH 2, 1876, THREE (3) WATER QUALITY SAMPLES
WERE OBTAINED PROM PIGEON RUN CREEK AT LOCATIONS CORRESPONDING TO SURFACE SAMPLE
STATIONS 1, 5 AND 6, WHICH ARE SHOWN ON THE LOCATION PLAN INCLUDED IN OUR PHASE I
REPORT, DATED MARCH 26, 1974; WITH SAMPLE STATION 1 BEING LOCATED AT THE ROUTE 71
BRIDGE, SAMPLE STATION 6 BEING LOCATED AT THE ROUTE 13 BRIDGE, AND SAMPLE STATION
5 BEING LOCATED NEAR THE WOODLAWN GRAVEL SILTING PONDS. THESE DATA INDICATE THE
PRESENCE OF SOME CONTAMINANTS IN THE WATER. THE RELATIVE CONCENTRATION OP VARIOUS
CONTAMINANTS IN THE PIGEON RUN CREEK WATER INDICATES THAT A PORTION OF THESE POLLUT-
ANTS MUST BE ATTRIBUTED TO SOURCES OTHER THAN THE TYBQUTS CORNER LANDFILL. THIS
CONCLUSION, THAT A PORTION OF PlGEON RUN CONTAMINANTS ARE FROM SOURCES SITUATED IN
THE HEAD WATER REGION OF PIGEON RUN, IS SUPPORTED BY SIMILAR EVIDENCE GATHERED DURING
THE INITIAL MONITORING PROGRAM, PERFORMED BY THE UNIVERSITY OP DELAWARE BETWEEN
JANUARY, 1969 AND JUNE, 1971.

WE FEEL THAT THE DATA DISCUSSED IN THE ABOVE PARAGRAPHS SUPPORT OUR PREVIOUSLY CON-
CLUSIONS WITH REGARD TO THE TYBOUTS CORNER LANDFILL SITE.. THERE IS NO DOUBT THAT
TYBOUTS CORNER LANDFILL is GENERATING A RATHER LARGE VOLUME OF LOW GRADE LEACHATE ,
AT A PROBABLY INCREASING VOLUME RATE AND, AS SUCH, DOES REPRESENT A POTENTIAL ENVI-
RONMENTAL HAZARD, HOWEVER, THE DATA GATHERED TO DATE DOES NOT APPEAR TO INDICATE AN
IMMEDIATE THREAT TO EITHER GROUNDWATER OR SURFACE WATER SUPPLIES. IT IS NOT KNOWN IP
THE SUBSURFACE SOILS AT THE SITE CAN CONTINUE TO BE AS EFFECTIVE IN THE ATTENUATION OF
THE LEACHATE PLOWING AWAY FROM THE SITE. FOR THESE REASONS, WE FEEL THAT CONTINUED
MONITORING OF BOTH GROUNDWATER AND SURFACE WATERS WILL BE REQUIRED FOR SOME INDEFI-
NITE PERIOD OF TIME. AND POR THESE SAME REASONS, WE FEEL THAT REMEDIAL MEASURES ,
SUCH AS SITE GRADING AND THE ESTABLISHMENT OP A STABLE VEGETATION COVER, SHOULD BE IN-
STITUTED IN ORDER TO REDUCE THE AMOUNT OF WATER PERCOLATING THROUGH THE TRASH MASS
AND AIDING LEACHATE GENERATION.

WE HAVE TENTATIVELY SCHEDULED THE NEXT GRPUNDWATER QUALITY MEASUREMENTS FOR THE
MIDDLE OF MAY, IP YOU HAVE ANY QUESTIONS REGARDING THE ABOVE, PLEASE 00 NOT HESITATE
TO CONTACT US,

VERY TRULY YOURS ,
EDWARD H. RICHARDSON ASSOCIATES , INC.

GKE:ooc GLENNK. ELLIOTT

ENCLOSURES
I. WATER LEVEL MEASUREMENT TABLE '(2)
2. GROUNDWATER QUALITY TABLES (II)
3, SURFACE WATER QUALITY TABLES (3)

CC: MR, A. W. MADORA , ' 028407
JAMES F. DUPFIELD, P.E,
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l.UOUNUWATEfl ELEVATION
AT

TYUOUTS CORNER LANDFILL

ONITOR

p-1 39,0 FT, 39,1 FT. .
P-2 - - - - - ---..--- MONITOR DESTROYED - - - - - - - - - - - - -
P-3 31. 4 FT, 31. 3 FT.
p-5 30.5 FT. 30.1 FT.
p-7 40,2 FT, 40, 3 FT.

IP-1 40.4 FT. 40. 3 FT.
IP-2 36.4 FT. 36,2 FT.
IP-3 33, 8 FT. 34.1 FT.
IP-3A 33.8 FT. 34.0 FT.
IP-4 36. 8 FT. 36.9 FT.

IP-5F 24.9 FT. 24.5 FT.
1P-5G 39.9 FT. 40.3 FT.
1P 6 6.1 FT. 6.1 FT.
1h 'j 28.8 FT. 29.0 FT.
1P~d 24.4 FT. 24. 6 FT.

1P-IO 27.4 FT. 27.5 FT.
1P-II . 32.1 FT. 32.2 FT.
/IP-12 36.5 FT. 37. 6 FT.
1P-I3 25.2 FT. 25.9 FT.
<1P-14 30.9 FT. 30. 6 FT.

4P-I5 . _ « _ - _ - - - - _ _ MONITOR DESTROYED ---------------
dP-16 , 12.1 FT. 12.1 FT.
dp-17 15.2 FT. 15.4 FT.
^p-IB 26,9 FT, 27.1 FT.
^p-lflA 33. 6 FT. 33, I FT.

vlP-19 5. 7 FT. 5. 8 FT.
vlP-20 8.8 FT. 8.8 FT.
vlP-21 6.2 FT. 6. 3 FT.
vlp-23 3,0 FT. 3.1 FT.
VIP-24 3.S FT. 3. 5 FT. nlno028408
V1P ?6 36.0 FT. 37.3 FT.
Vlh <:7 37.2 FT. 37.4 FT.
MP72B 4.7 FT. 4. 8 FT.
MP-29 16, a FT. 17. OFT. Knn- »*
MP-30 24.7 FT. 24. 4 FT. ' »> OOOD44
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GROUHDWATER ELEVATION
AT

_ TYBOUTS CORNER LANDFILL

p., 37,4 FT, 37.4 FT. 37.6 FT. 38.9 FT. 40.0 FT. 39.2 FT.

P~2 SIS' 'sToFT. sTzrr. "~ "̂o FT. 31,OFT.
"I SIS1, 30-6 F̂ . 30.2 rr. 30.4 FT. 30.6 FT. 30.4 FT.
pI7 38',6FT, 38-6 FT. 38.6 FT. 40.8 FT. 39.9 FT.' 40.2 FT.

3B7rr 38.7 FT. 38.6 FT. 40.8 FT. 40.5 FT. 40.3 FT,
MP" S'?S' 360 FT 35.3 FT. 36.2 FT. 36.1 FT. 36.3 FT,
MP~2 SIS' 333 FT. 33.2 FT. 33-5 FT. 33.7 FT. 33.5 FT.
MP"3 3l1S' 33 5 FT. ' 33.2 FT- '**•* "' 33'7 "• 33>3 "•
MP1A HI S'. 35.3 FT. 35.9 FT. 36.6 FT. 36.5 FT. 36.4 FT.
MP*"4 • ,

22.9 FT. 24.5 FT. 24.0 FT.' 24.3 FT. 24.3 FT. 24.5 FT.
" 6 FT 38.6 FT. 38.5 FT. 40.4 FT. 39.6 FT. 40.0 FT.
11S. S.4FT. . 6.2 r. 6,0 rr. 5..3FT. 5.9 FT,
27*5 FT. 29.5 FT. 29.2 FT. 28.6 FT. 28.7 FT. 28.5 FT.

«..«. . - . - - •
s 1 i i s:

19 5 FT. 20. 7 FT. 20.0 FT..
'2.BPT. U.8FT. —— W.I FT. UM FT.

15. I FT, 14. 9 FT.

27-lrr- 26-7rr-
20FT '2.BPT. .FT. —— . . .
5 2 FT 16 3 FT. 15. 5 FT. IS.OFT. 15. I FT, 14. 9 FT." "

c c „ 5 9 BT —— 5.8 FT. 5.8 FT.
MP"9 ^^ US' Birr! - a.7FT. a.4FT.
MP-20 J'i"1 ;',„.'. 6.5 FT. ' 6.2 FT. 6.3 FT. 6.3 FT.
Mp-21 la"1 z.9 FT. 2.arr. ;' 2.5 FT. 2.9 FT, 2.8 FT.
MP"Z3 aarr' 3 5 FT. 3.3 FT. 3.2 FT. 3.4 FT. 3.4 FT.
MP-2"! J . » r i .

MP 27 34 8 FT 36.OFT. 36,8 FT. —— 37,2 FT. 36j'|rT'
"p 8 US 5.2 FT, 4.5 FT. 4.5 FT. 4.8 FTQ28409"-
MP-' iJIS 16.8", 16.6 FT. 16.7 FT. 16.8 FT^ .6.8 FT.
MP-30 24.. FT. 24.8rT, 24.6F7. 24., FT. 24.2 FT, 24.4 FT.
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